ABSTRACT
Introduction
Skin cancer (SC) is first place in prevalence in the world. would be associated to ultraviolet radiation (UVR) 1 .
Carcinogenesis begins when the DNA of a cell is . In order to make the agricultural economy possible, the pesticides are used indiscriminately.
According to Bedor 9 , the most used pesticides in the region belong to the following groups: organophosphate s (25%), piretodes (9%), benzimidazole and triazole (6%), neocotinodes (5%). .
Group A (n=10) had UVR-B applied to the animals skin.
Group B (n=10) had its animals exposed to UVR-B for eight weeks, then associated to a seven week period when a layer of pesticide was also applied. In group C (n=10), the skin of the animals was exposed to UVR-B followed by a layer of pesticide alone. In group D (n=10), only a layer of pesticide was applied. 
Procedures

Ultraviolet radiation (UVR-B)
A UVR emitter device was used for stable wave lengths 
Histological analysis
The analysis took place at the Histotec Pathology Laboratory, located in Petrolina-PE, by a pathologist using a 
Statistical analysis
Macroscopic: a descriptive analysis of the variables has been carried out using the exact test performed by Fisher and the
Signal test (unilateral).
Microscopic: the distributions of the frequency of variables were compared in the four groups by the exact test of
Fisher. In all comparisons the probabilities lower than 0.05 were taken into consideration.
Results
The results of this study are presented in the following tables and pictures. Tables 1 to 3 
Macroscopic analysis
100% (10) 100% (10) 100% (10) 
Histological findings
Among the alterations found as representative for the purpose of this study, we chose the following variables: acanthosis, hyperkeratosis, dysplasia and cell atypia (Table 4) .
Figures 5 to 8 display the histological findings listed
in Table 4 . 
Variables Groups
A B C D Acanthosis light (n) 80% (8) 10% (1) 90% (9) 50% (4) mild (n) 20% (2) 80% (8) 10% (1) 25% (2) srtong (n) 0% (0) 10% (1) 0% (0) 25%(2)
Discussion
UVR is proved to be carcinogenic, acting directly on the cellular DNA and causing cutaneous immunosuppression, mainly through its UVR-B band, being the main etiological factor of the main SC [1] [2] [3] [4] [5] [18] [19] [20] . Experimental research using animal models (rats, mice) has shown the association between the exposure to UVR and SC 17, [19] [20] [21] [22] [23] . The association between pesticides and cancer has already been well demonstrated 8, 9, 24, 26 and some studies cover the association between pesticides and SC 2,24-26 ; however, there are very little studies showing the association between UVR, pesticides and SC in animal models 27 . Clinical and experimental studies have not explained the mechanisms of these alterations yet 11, 12, 27 .
The cutaneous alterations which occur after chronic solar exposure, such as pigmentation, immunosuppression, keratosis and SC, are related to the wave length and to the total UVR dose that act on the individual susceptibility According to Roewert-Huber et al. 27 , the dermatological elementary lesion caused by the sun rays are initially seen as erythema, then as desquamation and finally as scars forming an actinic keratosis, followed by the formation of a crust and even the evolution to SCC 27 . This study shows (time 1), in the group of animals exposed to UVR-B (Group A), a higher prevalence of erythema ( Figure 1 ). As the exposure goes on (times 2 and 3), it gets to the following evolution step (erythema + desquamation) (Table   1) , which can be considered as the first step in the formation of actinic keratitis (AK). It is likely that this is due to the expected action of UVR-B that happens every time the exposure goes over the tolerance limit. They happen as a consequence of a pericapillar aromatic protein oxidation process. This molecular alteration causes protaglandins liberation and also the release of other vasodilation substances through mastocytes degranulation and through the release of erytrogenic substances as a consequence of the lesion of keratinocytes and leukocytes 2, 3, 5 .
To the development of SCC and BBC, the correlation between the UVR absorption and the start of cutaneous neoplasia are conclusive although questionable in melanoma 2-4 . Honda et al. 22 managed to develop SC in mice which were exposed to chronic UVR-B after 14 weeks. Wulff et al. 16 tested the effect of celecobrix to determine the effects of anti-inflammatory treatment associated to immunosuppression in the development of SC previously initiated and promoted by using mice which were exposed to UVR-B three times a week for 15 weeks to induce the development of SC.
In the groups of animals exposed simultaneously to UVR+AGRO (B and C), it is possible to see alterations which start with erythema and progress to keratosis as the histologic study reveals (Figures 2 and 3 ). Many authors, after the exposure of the mice and rats to UVR, concluded that the cutaneous carcinomas appear depending on the radiation dose. The latency period is additionally influenced by the radiosensibility genetically determined (quantity of melanin in the skin and DNA repair) and by the action of sincarcinogenic and concarcinogenic factors (including pesticides). Wang et al. 18 induced SC in mice by using UVR-B and UVR-A associated to benzopyrene. Gallagher et al. 25 associated plasmatic levels of polichloridebifeniles (organchloride), sun and the risks of CM.
In the group of animals exposed only to the pesticide, the predominant cutaneous alterations were keratosis ( According to Roewert-Huber et al. 27 , microscopically, in the initial phase of the induced aggression by UV rays, hyperkeratosis and acanthosis happen 27 (Table 2) and are in accordance with the findings of this study for all groups. The acathosis is determined both by the aggression UVR-induced and by the irritative action of the pesticide 8 .
As for the hyperkeratosis, the expected effected of the UVR action could be observed in groups A and B, the same way as it was found by Popim 2 and Roewert-Huber et al. 27 , being part of the histologic alterations that suggest the diagnosis for AK 2, 3, 5, 18, 27 .
For group C, the action of UVR with the pesticide together resulted in the development of the hyperkeratosis more heavily, which possibly means an inducting action to precancerous lesions 26 .
For group D (pesticide) there is an absolute predominance of the light form of hyperkeratosis, which suggests the irritant effect (contact dermatitis) of this substance 8 .
Regarding to dysplasia, we can see that group A showed only mild dysplasia (Figure 5 ), the expected action of UVR alone 19 .
Wang et al. 26 found skin tumors in mice irradiated with UV rays associated with benzopyrene for 30 weeks. Further studies using a longer exposure time will be needed to observe the evolution of skin lesions caused by UVR association.
The microscopic findings in this study suggest that the lesions characterize the diagnosis of actinic keratosis, which was more severe in groups which had the association between the pesticide and UVR-B, including a higher level of dysplasia.
Actinic keratosis is considered as cutaneous neoplasia with chromosomal abnormalities, which is consequence of the long solar exposure, but can also be due to the exposure to radiations from artificial sources and aromatic hydrocarbons 2 . Histologically, it is seen mainly as an epidermal thickening associated to various levels of dysplasia, which varies from small alterations to carcinoma in situ. The most frequent type of solar keratosis presents acanthosis and hyperkeratosis 27 . The AK is different from the SCC due to the absence of inversion of the dermis 18, 26 . Epithelial dysplasia is constant and consists of loss of maturation, abnormal cell polarity, nuclear and cytoplasmic pleomorphism, keratinization of individual cells and mitotic figures abnormally located 26, 27 .
The cutaneous alterations caused by the ultraviolet radiation have already been demonstrated, as well as the carcinogenic potential of pesticides to the organism as a whole. In the daily dermatological practice, the clinical evaluation must be complemented by the laboratory evaluation. Histological findings in this study characterize the diagnosis of actinic keratosis for UVR, UVR + AGRO and AGRO, more pronounced where there was association between UVR-B and the pesticide, since dysplasia was present in a higher degree.
Conclusions
Concurrent association of UVR-B to organophosphate pesticide produced more severe lesions microscopically, although this has not been so apparent macroscopically. In daily practice the clinical evaluation should be complemented with laboratory evaluation. Histological evaluation is more reliable than the clinical evaluation to define the type of lesion inducted by UVR either or not associated to pesticides.
